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INTRODUCTION 

Acoording  to  the  commonly  accepted  partition  law  a  solute 
C  is  partitioned  between  two  immiscible  solvents,  in  contact 
with  each  other 


Ca 


Sa 
3b 


in  which  Cg^  and  G-jj  are  the  concentrations  of  C  in  the  solvents 
A  and  B  respectively,  r  is  a  constant  ratio,  and  Sa  and  S^  are 
the  solubilities  of  the  solute  in  the  two  solvents.   It  has  fre- 
quently been  shown  that  r  is  constant  only  when  the  solute  C 
exists  in  the  two  solvents  in  the  same  molecular  aggregation. 


The  enuality  of  Cq 


Sa   has  been  proved  for  iodine  par- 


titioned  between  water  and  carbon  disulphide,  bromoform  and  car- 
bon tetrachloride  by  Jakowkin  .   His  results  are  as  follows: 

From  solubilities  in  From  partition  experiments 


A 

B 

Sa 

Sb 

'h 

HgO 

230     : 

0.3387  =  679 

685 

CHBrg 

•   HgO 

189.55  : 

0.3387  -  559 

558.5 

GGI4 

:   HgO 

30.33  : 

0.3387  =89.6 

89.7 

Of  coxirse,  this  law  holds  strictly  in  the  ideal  case  where  the 
solvents  A  and  B  are  absolutely  immiscible  and  neither  modifie; 
the  solvent  power  of  the  other  in  the  slightest.   If  any  appro- 


1.  Zeit.  Phys.  Ghem.  18,  590  (1895). 


ciable  amount  of  A  dissolves  in  B  the  solvent  power  of  B  for  C 
is  thereby  altered  and  vice  versa.   tJteiner  ,  Gordon''  have  shown 
that  the  solubilities  of  gases  in  water  are  much  altered  by  the 
presence  of  even  small  quantities  of  salts  in  solutions.   How- 
ever, this  is  not  contradicting  the  partition  law,  but  simply 
saying  that  the  value  of  3  and  of  3,  should  be  the  solubilities 
of  C  in  A  saturated  with  B  and  in  B  saturated  with  A,  rather 
than  the  solubilities  in  the  pure  solvents. 

Jakowkin^  has  also  shown  that  r  changes  progressively 
with  the  amoTint  of  solute  G  and  that  the  value  of  r  approaches 
Sa  when  larger  and  larger  quantities  of  C  are  added.   V/hen  Cg^ 
and  Ct)  approach  zero,  r  approaches  another  limit  which  is  more 
properly  its  ideal  value,  as  only  when  C^  and  C^  are  very  small 
are  the  solvents  A  and  B  iinaltered  by  the  presence  of  G.   WTien 
larger  amounts  of  G  are  present  A  and  B  become  mutually  more 
soluble  and  the  properties  of  both  solvents  are  altered.   In  the 
present  work  the  smallest  practicable  amounts  of  C  were  used. 

Assuming  Cn   -  r  -  iia»  since  there  are  five  quantities 
Ch        ^ 
and  two  equations,  we  may  determine  any  three  and  calculate  the 

other  two.   Thus  if  we  measure  G^  and  C-b  and  thus  find   r  we 

need  to  measure  8a  in  order  to  calculate  S^. 


1.  Wied.  Ann.  52,  275  (1894) 

2.  Zeit.  Phys.  Chem.  18,  1  (1895) 

3.  Zeit.  Phys.  Chem.  13,  590  (1895) 


Suoh  results  must,  of  course,  be  considered  in  the  light 
of  the  above  considerations  and  be  accepted  with  reserve.   The 
present  work  was  tmdertaken  with  the  aim  of  applying  this  to  the 
calculations  of  solubilities  in  the  case  of  certain  very  soluble 
liquids.   The  results  are  considered  as  suggestion  rather  than 
as  conclusion.   They  mean  something  but  Just  what  they  mean  is 
not  yet  certain. 

In  a  series  of  experiments  in  which  ethyl  alcohol  was 
partitioned  between  cottonseed  oil.  A,  and  water,  B,  r   was 
found  to  be  28.3.   The  average  of  a  series  of  experiments  gave 
the  solubility  of  alcohol  in  the  oil,  3^  as  21.2  gr.  per  100  c.c. 
Calculation  gives  S-^  as  the  solubility  of  the  alcohol  in  100 
c.c.  water  as  600  gr.    There  are  many  substances  of  which  water 
dissolves  several  times  its  own  weight,  as  the  following,  taken 
from  table  of  solubilities  in  Van  Hostrand's  Annual. 

100  c.c.  of  water  dissolves  at  the  temperature  given 

Cd(C10g)2  SHgO,  339*^°;  549^50 

HCooK  331^Q°;  657^°° 

Nal,  2HgO       317.9°°;  1550^°°° 

CofClOglgGHgO   558.3^° 

Calg  eHgO       907^° 

Na20r2072H20    2390°;  122698° 

ZufClCjlgeHgO   652^° 
In  these  cases,  however,  though  the  solubility  is  great  it  is 
still  limited.   One  grams  of  water  dissolves  907  gr.  of  calcium 
iodide  at  0°  but  stops  there,  and  if  we  shake  it  with  910  gr. 
3  gr.  of  the  salt  is  left  over;  while  the  lOo  gr.  of  water  dis- 
solves 600  gr.  of  alcohol  but  if  more  alcohol  is  added  it  too 


disappears  in  the  solution. 

An  examination  of  the  phenomena  ahov/s  that  there  is  an 
essential  difference  between  a  solid  solute  in  contact  with  a 
solvent  and  a  liquid  solute.   The  solid  solute,  except  such  sub- 
stances as  gelatine  does  not  absorb  or  dissolve  the  solvent 
while  th-e  linuid  solute  plays  the  role  of  solvent  and  the  resiilt 
iA  two  solutions.   Thus  if  dry  ether  be  added  to  water,  the 
ether  which  is  not  dissolved  does  not  remain  anhydrous,  but  dis- 
solves a  considerable  amount  of  the  water.   The  figure  600  ob- 
tained for  the  solubility  of  alcohol  in  water,  is  for  anhydrous 
alcohol  in  contact  with  its  solution  in  water.   If  the  alcohol 
were  separated  from  the  water  by  a  semipermeable  diaphram  through 
which  the  alcohol  alone  could  pass  this  condition  might  possibly 
be  realized. 

Such  ntimbers  as  these,  representing  a  sort  of  ideal  solu- 
bilities, are  of  interest  for  the  comparison  of  the  properties 
of  the  members  of  a  series.   They  have  a  practical  value  in  the 
study  of  extractions. 

The  lower  alcohols  have  been  studied  in  the  hope  of  be- 
ing able  to  arrange  them  in  a  series,  so  as  to  show  the  varia- 
tion of  solubility  with  molecular  weight. 

It  is  difficult  to  find  a  suitable  liouid  for  the  sol- 
vent A,  since  most  liquids  that  are  insoluble  in  water,  dissolve 
too  much  of  the  alcohols.   Cottonseed  oil  was  chosen  on  account 
of  its  insolubility  in  water,  its  non-solAib-i-li-^y ,  its  accessi- 
bility.  It  served  the  pxirpose  only  fairly  well  since  it  is 
rather  difficult  to  handle  and  gives  up  a  small  amotmt  of  vola- 
tile matter  when  steam  distilled.   It  mixes  with  the  higher 


alcohols,  so  only  partition  ratios  co\ild  be  doterrained  with 

these. 

1 
Meyer  in  a  study  of  the  influence  of  temperature  upon 

the  partition  coefficient  has  determined  the  distribution  ratio 

of  ethyl  alcohol  between  olive  oil  and  water.   His  determinationt 


Gr.  Substance  per 

100   c.c.  C(  w) 

iVater  Layer  OaJL     Layer  G(o) 


Mean 


3° 
3° 


30^ 
30^ 


2.69 

.09 

29.8 

3.90 

.07 

55.7 

2.64 

.14 

18.8 

3.82 

.16 

23.8 

42.7 


21.3 


The  wide  variation  in  his  results  is  due  to  the  fact  that  he 
determined  the  alcohol  in  the  oil  layer  by  difference,  throwing 
all  the  error  on  the  smaller  quantity. 

His  results  at  30°  approximate  those  obtained  in  the 
present  work  for  the  similar  cottonseed  oil. 


1.  Archiv.  Pur.  Exp.  Path,  -und  Phar.  46.  344,  (1901). 


MATERIALS 

Cottonseed  oil:-  The  ordinary  oil  was  purified  by  dis- 
tilling with  steam  for  about  two  hiindred  hours.   '.Then  the  density 
of  the  distillate  approached  the  density  of  pure  water,  the  oil 
was  assumed  to  be  ready  for  use.   A  small  amov.iL  of  alkali  in 
water  was  added  to  neutralize  and  dissolve  ar  u  free  acid,  and 
the  oil  filtered  through  a  dry  paper  in  a  hot  water  funnel. 

Later  in  the  work  it  was  foimd  that  V/esson's  Oil  requir- 
ed only  one  day  of  distilling  with  steam  before  being  ready  for 
use,  and  it  was  then  used  in  the  place  of  the  ordinary  commer- 
cial oil. 

Ethyl  Alcohol: -  The  ethyl  alcohol  was  refluxed  with  line 
for  a  period  of  several  days  and  distilled.   It  had  a  density  of 
.78543  25/4  corresponding  to  99.92;c  alcohol. 

Llethyl  Alcohol:  -  Difficulty  was  experienced  in  dehydrat- 
ing methyl  alcohol.   It  was  first  refluxed  with  lime  for  several 
days,  then  with  anhydrous  copper  siilphate,  then  finally  with 
metallic  calcium.   Density  .79580  25/4  corresponding  to  99.957^ 
alcohol. 

Propyl-Iso  Butyl-  Iso  Anxyl;-  All  three  alcohols  were 
refluxed  with  metallic  calcium  for  several  days  to  render 
anhydrous.    Theii*  densities  were  .80715  25/4;  .79949  25/4; 
,81225  25/4  respectively,  as  compared  with  those   obtained  by 
Dorosherskin"^  and  Dvorzhanchik  which  were  .8176  25/4  and  .8072  25/4 

1.  G.  A.  3'  1355  (1909) 


for  propyl  and  isobutyl  alcohol  respectively.   The  density  for 
Isoarayl  alcohol  compares  favorably  with  that  obtained  by  Van 
Hostrand  which  was  .8423  85/4. 


PROCEDURE 

Weighed  amotmts  of  oil  and  water  were  placed  in  a  200 
c.c.  glaas  stoppered  bottle.   V.'ith  the  lower  alcohols  several 
volumes  of  oil  were  used  to  one  of  water,  so  as  to  increase  the 
alcohol  in  the  oil  layer.   To  this  mixttire  a  quantity  of  alcohol, 
weighed  from  a  plicnometer  was  added.   A  piece  of  sheet  rubber 
was  stretched  over  the  stopper  and  securely  tied  around  the  neck 
of  the  bottle.   The  bottles  were  then  placed  in  the  shaking 
machine  and  shaken  for  one  hour  in  a  constant  temperature  bath 
85°.   The  bottles  were  completely  submerged  in  the  bath  during 
the  shaking.   It  was  found  that  it  required  three  weeks  standing 
at  25°  for  the  layers  to  separate  clear,  to  obviate  this  delay, 
the  bottles  containing  the  mixture  were  centrifuged  at  1350 
resolutions  per  minute  tmtil  the  layers  became  clear. 

It  was  found  to  require  about  six  hours  centrifuging 
for  the  ethyl  and  methyl  alcohol  mixtxires  while  the  nropyl,  iso 
butyl  and  iso-amyl  required  about  three  hours. 

The  bottles  were  then  placed  in  the  25  bath  until  ready 
for  analysis. 

Estimation  of  Alcohol  in  Oil  Layer:-  The  oil  layer  con- 
taining the  alcohol  was  drawn  off  by  means  of  a  special  pipette, 
shaped  something  like  a  picnometer.   A  suitable  amoxint  of  the 
oil  was  weighed  out  of  the  pipette  into  a  Kjeldahl  flask  out  of 
which  it  was  distilled  with  steam.   The  flask  was  provided  with 
an  efficient  trap  to  prevent  splashing  over.   The  receiver  was 
provided  with  a  cork  having  a  small  opening,  and  was  placed  in 


an  ice  bath  to  prevent  evaporation. 

The  alcohol  in  the  weighed  distillate  v/as  estimated  either 
by  the  usual  density  method  or  by  the  interferometer.   For  the 
interferometer  work  a  table  was  prepared  for  each  alcohol.  Small 
weighed  bulbs  were  filled  with  the  anhydrous  alcohol,  sealed  and 
weighed.   These  bulbs  were  broken  in  glass  stoppered  bottles  con- 
taining weighed  amounts  of  water.   The  interferometer  readings 
of  a  number  of  these  mixtures  were  plotted  against  the  percent- 
ages of  the  alcohols.   Prom  this  a  table  was  calculated,  which 
was  used  in  determining  the  composition  of  the  distillate. 

The  interferometer  readings  with  weighed  mixtures  of  the 
alcohols  and  water  are  given  in  the  following  table: 


Methyl  Alcohol 

CH3OH    % 

.821 

1.50 

3.99 

Reading 

.62 

1.08 

2.87 

Reading  for  \% 

.75 

.72 

.71 

Prophyl  . 

Alcohol 

CgH^OH     % 

1.84 

2.67 

3.39 

4.24 

Reading 

5.75 

8.57 

11.07 

14.48 

Reading  for  Vo 

3.12 

3.20 

3.26 

3.41 

ISO  Butyl 

Alcohol 

C4H9OH   t  1.89  2.95       3.18      4.21 

Reading  7.31  11.30      12.17    16.40 

Reading  for  1%  3.86  3.82       3.82     3.89 

ISO  Amyl  Alcohol 

C5H11OH       fo  1.42  2.31 

Reading  5.96  9.72 

Reading  for  \^.  4.19  4.  j>n 
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When  cottonseed  oil  is  distilled  with  steam  no  matter  hotv 
long  the  process  is  continued,  the  distillate  al^vays  contains  a 
small  amount  of  something  which  changes  its  density  slightly  and 
also  gives  a  reading  in  the  interferometer.   The  composition  of 
this  distillate  remains  nearly  constant  for  a  long  time.   The 
densities  of  the  alcoholic  distillates  were  corrected  for  this 
by  taking  densities  of  distillates  obtained  with  the  same  lot 
of  oil  containing  no  alcohol.   In  the  interferometer  work  the 
steam  distillation  of  the  sample  of  the  oil  layer  was  continued 
for  a  considerable  time  after  all  of  the  alcohol  had  passed  over. 
A  specimen  of  the  distillate  collected  at  the  end  of  the  exper- 
iment was  used  instead  of  pure  water  in  the  other  cell  of  the 
interferometer.   Since  the  interferometer  is  a  differential  in- 
strument, the  reading  thus  obtained  represented  the  amount  of 
alcohol  present. 

A  weighed  portion  of  the  filtered  water  layer  was  dis- 
tilled in  the  Kjeldahl  flask  and  the  alcohol  determined  as  above. 

For  the  experiments  with  ethyl  alcohol  the  pycnometer 
was  used  and  for  the  other  alcohols  the  interferometer  for  esti- 
mation of  the  alcohol. 

The  absolute  solubilities  of  ethyl  and  methyl  alcohol 
in  the  oil  were  found  by  adding  a  weighed  amount  of  alcohol  to 
a  weighed  amount  of  oil  in  a  small  separating  funnel.   The  mix- 
ture was  then  shaken  in  a  constant  temperatvire  bath  at  25°  for 
two  hours. 

The  funnels  were  allowed  to  remain  in  the  bath  until  the 
layers  became  clear.   A  sample  of  the  oil  layer  was  then  drawn 
off  into  a  Kjeldahl  flask  and  steam  distilled,  the  amount  of 
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alcohol  being  determined  as  in  the  above  experiments.   The  fun- 
nel was  weighed  before  and  after  to  get  weight  of  sample.   Since 
alcohol  evaporates  from  this  saturated  oil  solution  very  readily, 
much  care  was  taken  to  effect  this  transfer  with  the  least  pos- 
sible exposure  to  the  air,  but  even  then  it  was  difficult  to 
obtain  concordant  results. 

Weighed  portions  of  the  alcohol  layers  were  evaporated 
in  wide  mouth  weighing  bottles  on  a  steam  bath.   The  film  of 
oil  gained  weight  on  long  heating.   This  materially  interfered 
with  the  accuracy  of  the  results. 
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RESUITS 

The  results  are  given  in  the  tabic  belov/. 

The  experiments  are  given  in  the  order  in  which  they 
were  made  and  none  are  omitted  except  preliminary  experiments 
at  beginning  of  first  two  series. 

In  column  1  is  given  volume  of  oil,  which  was  obtained 
by  dividing  the  weight  of  oil  put  in  by  .922,  the  density  of 
the  oil  used.   In  column  4  is  given  weight  of  alcohol  for  the 
total  oil  layer,  calculated  from  the  analysis  of  a  weighed  por- 
tion of  the  oil  layer,  while  in  column  5  is  the  amount  of  alcohol 
for  the  total  water  layer  found  in  the  same  way.   The  suras  of 
these  amounts  of  alcohol  are  given  in  column  5.   These  sxims 
should  equal  the  amounts  put  in  which  are  given  in  column  3. 
The  amounts  found  are  usually  less,  indie  ating  loss  of  alcohol 
somewhere  in  the  operations.   It  is  likely  that  most  of  this 
alcohol  is  lost  in  handling  the  water  layer  as  this  had  to  be 
filtered.   Excess  of  alcohol  found  over  that  put  in  may  be  ex- 
ploined  by  error  in  pycnometer  estimation  or  by  presence  of 
volatile  matter  other  than  alcohol  in  the  distillate.    The  dis- 
tillates from  the  oil  layer  were  usually  about  60  c.c.  so  that 
the  total  alcohol  present  amounted  to  only  about  2%. 

Columns  7  and  8  contain  the  amounts  of  alcohol  calculat- 
ed for  100  c.c.  of  oil  and  water  and  the  ratio  of  these  is  given 
in  column  9, as  the  partition  ratio  for  alcohol  between  oil  and 
water. 

As  the  greatest  error  seemed  to  be  in  the  handling  of 
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the  water  layer  the  ratios  in  column  10  were  calculated  assuming 
that  the  values  in  column  4  for  alcohol  in  oil  layer  are  correct 
and  estimating  the  alcohol  in  water  layer  by  difference,  i.e., 
the  difference  between  the  values  in  columns  6  and  4.   The  values 
calculated  this  way  are  usually  higher  and  somewhat  more  regular. 
The  values  of  the  partition  ratio  have  not  been  calculat- 
ed by  difference  in  the  case  of  iso-butyl  and  iso-amyl  alcohols 
since  the  amounts  of  these  alcohols  in  the  two  layers  are  more 
nearly  equal,  and  the  probable  errors  of  estimating  the  alcohols 
in  the  two  layers  were  nearly  the  same. 
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Solubility  of  Methyl  Aloohol  in  Cottonseed  Oil  at  25° 

\n.  Wt.  \'It.  at. 

Oil  Sample     CHgOH  Poiind     CHgOH  in  100  g.  oil   CH3OH  In  100 

0,0.  oil 


44.36 

2.269 

5.13 

4.73 

43.39 

2.026 

4.67 

4.31 

42.17 

2.420 

5.81 

5.36 

41.47 

2.238 
Mean , 

6.36 
5.24 

4.95 

4.84 

Solubility  of  Cottonseed  Oil  in  Methyl  Alcohol  at  25° 


Wt. 

Sample 

Wt. 

Oil   Foah<L. 

Wt. 
Oil   in  100  gr. 
CH3OH 

Wt. 
Oil   in  100   c.e. 
CH3OH 

7.016 

.0575 

8.26 

6.57 

8.166 

.0701 

8.65 

6.88 

6.7405 

.0513 

(7.51) 

(5.98) 

6.1605 

.0356 

(7.45) 

(5.93) 

11.2777 

.0959 

8.57 

6.82 

13.1285 

.1093 

Mean. . . 

8.32 

6.62 

..    8.45 

6.74 
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Solubility  of  Ethyl  Alcohol  in  Cottonseed  Oil  at  25° 


;7t. 
Oil  Sample 

Wt. 

CgHgOH  determined 

=3^^ 

Wt. 
OH  in 
.  .  Oil 

100 

Wt. 
CpHcOH  in  100 
^c^o.  Oil 

34.06 

9.64 

23.4 

21.6 

37.77 

8.90 

26.4 

24.3 

40.56 

8.50 

23.3 

21.5 

39.02 

8.44 

24.7 

22.8 

45.13 

9.02 

22.2 

20.5 

47.64 

8.65 

Mean 

21.0 

19.4 

23.5 

21.2 

Solubility  of  Cottonseed  Oil  in  Ethyl  Alcohol  at  25^ 


7;t. 
Sample 

Wt. 
Oil 

Wt. 
Oil  in  100 
C2H5OH 

gr. 

Wt. 
Oil  in  100  CO. 

C2H5OH 

11.2595 

.9976 

(  9.72) 

(7.62) 

6.0616 

.5591 

(10.16) 

(7.97) 

9.8321 

1.0190 

11.56 

9.08 

7.9535 

.8487 
Mean 

11.94 

- 

9.38 

11.75 

9.23 
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DISCUSSION  OP  RESULTS 


The  average  results  are  brought  together  in  table: 

Partition  ratio  between  Water  and  Cottonseed  Oil 
Alcohol       Methyl        Ethyl    Propyl   Isobutyl   Isoamyl 

Ratio         103.6         28.3      6.41      1.70      0.47 

Souare  root 
of  ratio      10.18         5.32     2.53      1.30      0.68 


The  ratios  decrease  rapidly  as  the  number  of  carbon  atoms 
in  the  alcohol  increase,  each  ratio  being  approximately  one  fourth 
of  the  prece  ding  ratio. 

Taking  these  ratios  as  fractions,  the  ntimerators  which 
represent  the  solubilities  of  the  alcohols  in  water,  increase  as 
number  of  carbon  atoms  decrease,  while  the  denominators,  or  the 
solubilities  of  the  alcohols  in  the  oil  increase  in  the  opposite 
directions.   For  this  reason  the  square  roots  of  these  ratios 
have  been  plotted  against  number  of  carbon  atoms  in  the  curve 
below. 


Partition  ratio  of  alcohols  between  water  and  cottonseed  oil 
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The  solubility  of  methyl  alcohol  in  cottonseed  oil  appears 
to  be  4.84  gr.  per  100  c.c.  while  for  ethyl  alcohol  it  is  21.2 
or  about  four  times  as  great.  He   have  4.84  x  103.6  ■  505  and 
21.2  X  28.3  -  600.   From  this  505  gr.  methyl  alcohol  and  600  gr. 
ethyl  alcohol  should  dissolve  in  100  c.c.  water.   These  represent 
in  the  same  approximation  what  may  be  termed  ideal  solubilities. 
At  any  rate  the  numbers  4.84  and  103.6  represent  something  real 
as  determined  by  experiment  and  their  product  must  have  some 
meaning  also.    Further  work  will  have  to  be  done  before  these 
results  can  be  satisfactorily  interpreted.   It  is  stirprising 
that  methyl  alcohol  gives  a  larger  number  505,  while  ethyl  al- 
cohol gives  a  larger  number  600.   It  was  expected  that  methyl 
alcohol  would  give  the  larger  number  as  the  fact  that  methyl 
alcohol  is  more  difficult  to  salt  out  of  a  solution  than  ethyl, 
seems  to  indicate  a  greater  affinity  for  water  and  hence  a  great- 
er solubility  in  water.   The  difficulty  may  be   in  the  numbers 
4.84  and  21.2,  the  directly  determined  solubilities  of  the  two 
alcohols  in  the  oil.   These  do  not  represent  the  amounts  of  al- 
cohol taken  up  by  the  oil  v;hen  in  contact  with  the  pxire  alcohols, 
but  the  amounts  in  the  oil  when  the  oil  is  in  contact  with  solu- 
tions of  the  oil  in  the  two  alcohols.    Taking  the  higher  and 
more  concordant  values  we  find  that  100  gr.  of  methyl  alcohol 
dissolves  8.45  gr.  of  cotton  seed  oil  and  100  gr.  ethyl  alcohol 
11.75  gr. 

Experiments  showed  that  propyl,  isobutyl,  and  iso  amyl 
alcohols  mix  with  cottonseed  oil  in  all  proportions.   This  pre- 
vented the  determinations  of  their  direct  solubilities.   The 
solubilities  of  iso-butyl  and  iso-amyl  alcohols  in  100  c.c. 
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180         220 
water  arc  given  in  the  tables  as  9.55    and  2.67    .   According 

to  the  above  reasoning,  the  solubilities  of  these  tv;o  alcohols 
In  the  oil  should  be  9.55  +  1.70  =  5.6  and  2.67  ^  .47  -  5.6. 
This  sho^s  that  we  must  be  guarded  in  drawing  conclusions  and 
that  these  are  factors  which  are  not  taken  into  consideration 
in  the  reasoning  as  stated  above. 

Experiment  showed  that  these  alcohols,  when  they  contain 
a  few  per  cent,  of  water  are  only  slightly  soluble  in  the  oil. 
The  phenomena  of  mutual  solubility  are  quite  complex  and  require 
much  further  study.   This  work  is  being  continued  in  thti Labora- 
tory. 
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SUM.IARY 

1.  The  partition  ratios  for  methyl,  ethyl,  propyl,  iso- 
butyl  and  isoamyl  alcohols  between  water  and  cottonseed  oil  at 
25°  are  found  to  be  103.6;  28.3;  6.41;  1.70  and  .47  respective- 
ly. '  . 

2.  These  are  found  to  change  regularly  with  increased 
number  of  carbon  atoms. 

3.  The  solubilities  of  methyl  and  ethyl  alcohols  in 
cottonseed  oil  are  4.84  and  21.2  gr.  per  100  c.c.  oil. 

4.  The  attempt  has  been  made  by  using  these  ntunbers 
and  the  partition  law  to  calculate  the  ideal  solubilities  of 
the  lower  alcohols  in  water. 
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